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[57] ABSTRACT 

An actuator for an exercising machine employable by 
a crewman aboard a manned spacecraft. The actuator 
is characterized by a force delivery arm projected 
from a rotary input shaft of an exercising machine and 
having a force input handle extended orthogonally 
from its distal end. The handle includes a hand-grip 
configured to be received within the palm of the crew- 
man’s hand and a grid pivotally supported for angular 
displacement between a first position, wherein the grid 
is disposed in an overlying juxtaposition with the 
hand-grip, and a second position, angularly displaced 
from the first position, for affording access to the 
hand-grip, and a latching mechanism fixed to the sole 
of a shoe worn by the crewman for latching the shoe 


2,964,973 12/1960 Bergfors 74/594.6 to the grid when the grid is in the first position. 
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ORIGIN OF INVENTION 

The invention described herein was made by employ- 
ees of the United States Government and may be man- 
ufactured and used by or for the Government for gov- 
ernmental purposes without the payment of any royal- 
ties or therefor. 

BACKGROUND OF THE INVENTION 

The invention relates to input devices for exercising 
machines, ergometers and the like, and more particu- 
larly to a manual actuator selectively configured for use 
by a crewman aboard spacecraft selectively employing 
his hand or his foot. 

The prior art is replete with exercising machines and 
similar mechanisms having manually operable input de- 
vices utilized in exercising the muscles of the human 
body and its limbs. Such machines are typified by a ma- 
chine disclosed in the United States Letters Patent, No. 
2,783,044, which issued Feb. 26, 1957 to D. G. Sbarra. 
The prior art devices, however, fail to fully satisfy the 
existing needs of crewmen confined aboard operative 
spacecraft, particularly those engaged in conducting 
missions of extended durations. 

As can readily be appreciated by those familiar with 
spacecraft operations, a zero gravity environment, ac- 
companied by a lack of suitable facilities for accommo- 
dating sufficient muscular activity, tends to have debili- 
tating effects on crewmen manning spacecraft. Conse- 
quently, it is highly desirable to provide aboard space- 
craft suitable mechanisms for affording the crewmen 
opposrtunities to exercise the muscles located within 
their bodies and limbs. Of course, in view of prevailing 
bulk and weight requirements, any mechanism pro- 
vided for this purpose aboard a spacecraft preferably is 
of a compact, lightweight construction, simple to oper- 
ate and practical to employ. 

Therefore, it is the purpose of the instant invention 
to provide an actuator for a manually operable exercis- 
ing machine which is practical, compact, of lightweight 
and durable construction, and one which can readily be 
converted for efficient and safe operation when using 
either a crewman’s hand or his foot. 

OBJECTS AND SUMMARY OF THE INVENTION 

It is therefore an object of the instant invention to 
provide an improved actuator for use with manually 
operable exercising machines. 

It is another object to provide an improved actuator 
for use by crewmen in exercising the muscles within 
their bodies and limbs while confined aboard space- 
craft. 

It is another object to provide an improved actuator 
for exercising machines, adapted to be manually driven 
employing either a hand or a foot. 

It is another object to provide an actuator for a man- 
ually operable exercising machine which includes a 
force delivery arm, coupled with a rotary input of an 
exercising machine, and a hand-grip configured to be 
received within the palm of an operator’s hand, and a 
latching mechanism for coupling a foot of an operator 
thereto. 

These and other objects and advantages are achieved 
through the use of a force delivery arm coupled at its 
base with a rotary input shaft and having at its distal 
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end a normally related hand-grip configured to be re- 
ceived within the palm of a crewman’s hand, and a re- 
straining mechanism for releasably coupling the crew- 
man’s foot with the handle, as will become more readily 
5 apparent by reference to the following description and 
claims in light of the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a partially sectioned, fragmented view of an 
10 actuator, which embodies the principles of the instant 
invention illustrating a handle coupled with a force 
input arm and a restraining mechanism through which 
a foot of a crewman is coupled with the actuator. 

FIG. 2 is a partially sectioned top plan view taken 
15 generally along line 2 — 2 of FIG. 1, the crewman shoe 
and attached coupling mechanism being omitted for 
clarity. 

FIG. 3 is a partial side elevation of the actuator. 

FIG. 4 is a fragmented view, partially in phantom, il- 
20 lustrating locking means employed in supporting the 
restraining mechanism in an operative position relative 
to the handle. 

FIG. 5 is a perspective view of the restraining mecha- 
nism through which a foot of the crewman operatively 
is coupled with the handle. 

FIG. 6 is a cross-sectional view of the plates shown 
in FIG. 5. 

DESCRIPTION OF THE PREFERRED 
30 EMBODIMENT 

Referring now to the drawings wherein like reference 
characters designate like or corresponding parts 
throughout the several views, there is shown in FIG. 1 
35 a partially sectioned view of an actuator, generally des- 
ignated 10 , which embodies the principles of the in- 
stant invention. 

While not shown, it is to be understood that the actu- 
ator 10 is coupled with an exercising machine, an er- 
40 gometer or any similar device, through a rotary input 
shaft 12. As a practical matter, the base of a force de- 
livery arm 14 which includes a bore 16, receives 
therein the shaft 12 and is affixed thereto by a suitable 
locking pin 18. Since the particular manner in which 
45 the force delivery arm 14 is coupled with the shaft 12 
is deemed a matter of convenience only, a detailed de- 
scription of the coupling is omitted in the interest of 
brevity. However, it is to be understood that the base 
of the arm 14 is rigidly fixed to the input shaft 12 so 
50 that, in operation, the distal end thereof is caused to de- 
scribe a circle concentric with the longitudinal axis of 
symmetry of the shaft 12. 

The distal end of the arm 14 also includes a bore, des- 
ignated 20. The longitudinal axis of the bore 20 is ar- 
55 ranged in parallelism with the longitudinal axis of the 
bore 16 and is normally related to the longitudinal axis 
of symmetry of the arm 14. Within the bore 20 there 
is seated, in fixed relationship, the base 21 of a stub 
shaft 22. While the stub shaft 22 can be screw- 
60 threadedly received within the bore 20, a locking pin 
24 serves quite satisfactorily for fixedly coupling the 
stub shaft 22 with the arm 14. 

Supported for rotation about the stub shaft 22 there 
is a bracket 26. This bracket is maintained in an opera- 
tive position by a suitable lock-ring 28, seated in an ap- 
propriately formed groove, and an annular thrust bear- 
ing 29. A race 30 is seated in the bracket 26 and sup- 
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ports the bracket for rotation about the longitudinal 
axis of the stub shaft 22. 

The stub shaft 22 supports a concentrically related 
hand-grip, generally designated 32. As a practical mat- 
ter, the hand-grip 32 includes a sleeve 34 concentri- 
cally related to the stub shaft and supported by a pair 
of coaxially spaced bearings 36 which are, in turn, con- 
centrically related to the opposite end portions of the 
sleeve 34. About the sleeve 34 there is received a tubu- 
lar portion of the hand-grip 32 formed of a suitable ma- 
terial and having an external surface particularly con- 
figured to be received within the hand of a crewman for 
facilitating a grasping of the handle. 

Also supported by the bracket 26 is a grid 38 having 
formed therein an opening 40 of a triangular configura- 
tion. As a practical matter, the grid 38 includes a pair 
of legs 42 converging toward an apex 44 and extending 
from a common base 46. The base 46, as best shown in 
FIG. 2, is provided with a pair of coaxially aligned re- 
liefs 48 which serve to receive therein a pair of laterally 
spaced, coplanar legs 50. These legs project from oppo- 
site ends of the bracket 26 and terminate in a coplanar 
relation with one surface of the base 46. 

The distal end portions of the legs 50 are provided 
with a pair of coaxially aligned bores 52 which receive 
therein pivot pins 54. These pins extend into a pair of 
blind bores 56 coaxially aligned within the opposite 
ends of the base 46 of the grid 38. Accordingly, it can 
be appreciated that the grid 38 is supported for pivotal 
rotation from a first position, as illustrated in FIG. 1 to 
a second position angularly related to the first position, 
as indicated in phantom in FIG. I. 

In order to maintain the grid 38 in the first position, 
as illustrated in FIG. 1, there is provided a latching 
mechanism generally designated 60. This mechanism 
serves to engage the apex portion 44 of the grid 38 and 
retains the grid against pivotal displacement about the 
pins 54. 

The latching mechanism 60 includes an elongated 
body 62 having extended across one end face thereof 
a normally related latching member 64 of a cap-like 
configuration. The latching member 64 is of a disk- 
shaped configuration and includes an annular lip 65. 
This lip serves to engage an adjacent surface of the 
apex portion 44 of the grid 38 for retaining the grid 
against pivotal displacement. 

In practice, the latching member 64 is supported for 
axial displacement relative to the body 62 and is spring- 
biased toward the body by a compression spring 66 of 
a helical configuration. The spring 66 is seated in a con- 
centric bore 68 which extends through the body 62. 
The spring 66, in turn, concentrically receives a pin 70 
is maintained under compression between the head 71, 
and the annular shoulder 72 formed within the bore 68. 
The pin 70 extends through the bore 68 and is affixed 
to the central portion of the latching member 64 by a 
suitable lock-ring, also not designated. It should there- 
fore readily be apparent that axial displacement of the 
latching member 64 away from the body 62 is opposed 
by the spring 66. 

In practice, the body 62 is pivotally supported for ro- 
tation about the distal end of the hand-grip 32 by a suit- 
able clevis coupling, generally designated 73. The 
clevis coupling 73 includes a pair of arms 74 having 
formed therein a pair of coaxially aligned, pin-receiving 
bores 76. The bores 76 serve to receive a pin 78 which 
extends through the distal end of the sleeve 34, FIG. 4. 
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It will, therefore, be appreciated that the latching 
member 64 is supported for pivotal displacement from 
a first position wherein the body 62 is coaxially aligned 
with the hand-grip 32, to a second position wherein the 
5 body 62 is orthogonally related with respect to the lon- 
gitudinal axis of symmetry of the hand-grip. At the sec- 
ond position, the body 62 is in juxtaposition with the 
apex portion 44 of the grid 38 with the annular lip 65 
extended into engaging relationship with the adjacent 
10 surface of the grid 38. 

The head 71 of the pin 70 also functions as a locking 
protuberance and is received within a detent 79 formed 
in the adjacent end surface of the sleeve 34, when the 
body 62 is positioned in its first position. Thus the 
15 latching mechanism 60 is retained in coaxial alignment 
with the hand-grip 32 as a consequence of the seating 
of the head 71 within the detent 79. 

As a practical matter, the body 62 also is provided 
with a relief 80, having a shoulder 81, within which 
20 there is received the adjacent portion of the apex por- 
tion 44 of the grid 38. The shoulder lends additional 
support to the grid 38 so that the grid is supported 
against pivotal displacement when it is received within 
the releif 80. Furthermore, a lip 82 is extended from 
25 the apex portion 44 into locking engagement with the 
lip 65 of the latching member 64 in order to assure that 
a positive coupling between the latching mechanism 60 
and the grid is achieved when the grid and the latching 
mechanism are brought into a coupling relationship. 
30 As best shown in FIG. 4, the apex portion 44 of the 
grid 38 also is provided with a spring-loaded ball 84 
configured to be received within a detent 86 in a block 
87 provided along the surface of the arm 14. The block 
is positioned adjacent to the apex portion 44 of the grid 
35 38 when the grid is in its second position, angularly dis- 
placed from it first position. Thus, the ball 84 and the 
detent 86 cooperatively serve as a coupling means for 
supporting the grid 38 against pivotal displacement 
toward the hand-grip 32 in order to support the grid in 
40 a stowed configuration when the actuator 10 is oper- 
ated employing a hand. 

It is important here to note that the grid 38 is selec- 
tively coupled with an operator’s shoe 88 through a 
stack of latching plates, generally designated 90. As a 
45 practical matter, the stack of plates 90 includes a pair 
of coupling plates 92 and 94 between which is sand- 
wiched an aligning plate 96, each being of a triangular 
configuration. The plates 92 and 94 aTe maintained in 
coincidence through a concentric shaft 98 extended 
u therebetween, while the aligning plate 96 is free to ro- 
tate relative to the shaft 98. The plate 94 is fixed to the 
sole of the shoe 88, while the aligning plate 96 friction- 
ally engages the shaft 98 in order that rotation of the 
55 aligning plate relative to the shaft 98 is, for practical 
reasons, inhibited by frictional forces. 

It is to be understood that the plates 92 and 96 are 
configured to be received within the opening 40 of the 
grid 38, while the plate 94 is dimensioned to engage the 
adjacent surface of the grid 38, when the grid is sup- 
ported at its first position by the latching mechanism 
60. However, the legs 42 are spaced from the adjacent 
surface of the hand-grip 32 a distance such that the 
plate 92 is afforded angular displacement for repos i- 
65 tioning the adjacent apexes of the triangular plate 92 
into misalignment with the opening 40 and into locking 
engagement with the adjacent surfaces of the legs 42 
and base 46 of the grid 38, FIG. 1. 
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The thickness of the legs 42 and the base 46 is such 
that the aligning plate 96 is supported against rotation 
thereby as the plates 92 and 96 are rotated with respect 
to the grid. Since the plates 92 and 94 are maintained 
in a fixed mutual relationship, through the shaft 98, it 
is to be understood that the shaft is supported by the 
shoe 88 of the crewman. 

It will, of course, be appreciated that the plate 94 is 
affixed to the sole of the shoe 88 in any appropriate 
fashion. Therefore, a detailed description of the mount- 
ing of the plate 94 is omitted in the interest of brevity, 
particularly since the manner in which the stack of 
plates 90 is coupled with the shoe can be varied as 
found desirable. . 

It should, therefore, readily be apparent that the 
stack of plates 90 serves as a coupling means for uniting 
the shoe 88 with the grid 38 and that such a union can 
readily be effected simply by inserting the plates 92 and 
96, of the stack of plates 90, into the opening 40 and 
thereafter angularly displacing the shoe 88 about an 
axis concentric with the longitudinal axis of the shaft 
98. A reversing displacement of the foot, of course, 
serves to effect disengagement of the shoe from the 
grid. 

OPERATION 

It is believed that in view of the foregoing descrip- 
tion, the operation of the device will be readily under- 
stood and it will be briefly reviewed at this point. 

It is to be understood that the actuator 10 is particu- 
larly suited for use with exercising machines, ergome- 
ters and the like particularly suited to be mounted 
aboard spacecraft and employed by the feet or the 
hands, depending upon which operation is preferred in 
exercising a crewman. Furthermore, it is intended that 
the actuator 10 serve as an input to the exercising ma- 
chine, however, in the event the machine is a motorized 
machine it is entirely feasible to employ the actuator in 
a reverse mode so that the actuator 10, in effect, be- 
comes the output side for the machine. 

In those instances wherein the actuator 10 is to be 
employed utilizing the hands of a crewman grasping the 
hand-grip 32, the grid 38 is pivotally displaced to its 
second position wherein the ball 84 is seated within the 
detent 86 for supporting the grid 38 in angular dis- 
placement relative to the hand-grip 32. With the grid 
38 thus supported, the crewman merely grasps the 
hand-grip 32 and applies a rotating force about the lon- 
gitudinal axis of the shaft 12 for delivering a rotating 
force to the shaft 12. 

In instances wherein it is desirable to couple a crew- 
man’s foot with the actuator 10, the grid 38 is pivotally 
displaced into juxtaposition with the hand-grip 32 and 
the latching member 64 pivotally displaced into juxta- 
position with the apex portion 44 of the grid. In this po- 
sition, the adjacent apex portion 44 of the grid 38 is re- 
ceived within the relief 80 of the body 62 and the lip 
65 is caused to engage the lip 82. Thus, the grid is posi- 
tively restrained against rotation about the pins 54. The 
crewman now inserts the plates 92 and 96 of the stack 
of plates 90 within the opening 40, within the grid 38, 
and imparts rotation thereto for causing the plates 92 
and 94 to rotate into a misaligned relation with the 
opening 40 for sandwiching adjacent portions of the 
legs 42 and the base 46 between their apex portions. 
Thus, the stack of plates 90 is positively united with the 
grid 38. As a practical matter, rotation of approxi- 


mately 12° is sufficient to establish the desired union 
between the stack of plates and the grid. 

Of course, disassociation of the stack of plates from 
the grid 38 can be readily achieved simply by rotating 

S the stack in an opposite direction for again aligning the 
plates with the opening 40 and thereafter extracting the 
plates therefrom. 

In view of the foregoing, it should readily be apparent 
that the device of the instant invention provides a prac- 

10 tical solution to the perplexing problem of providing a 
suitable mechanism for accommodating an exercise of 
crewmen aboard spacecraft during missions of ex- 
tended duration. 

Although the invention has been herein shown and 

15 described in what is conceived to be the most practical 
and preferred embodiment, it is recognized that depar- 
tures may be made therefrom within the scope of the 
invention, which is not to be limited to the illustrative 
details disclosed. 

20 We claim: 

1. An actuator for a manually operable exercising 
machine adapted to be employed by a crewman con- 
fined aboard an operative spacecraft comprising: 

A. a force delivery arm; 

25 B. means for coupling the base of the force delivery 
arm with an exercising machine; 

C. a force input handle including a shaft normally ex- 
tended from the distal end of said arm and a hand- 
grip supported by said shaft configured to be re- 

30 ceived within the palm of a crewman's hand; 

D. said shaft being concentrically related to said 
hand-grip; 

E. bearing means supporting said hand-grip for rota- 
tion relative to said shaft; 

35 F. a support bracket rotatably coupled to said shaft; 

G. grid means pivotally coupled with said bracket, 
including means defining therein an opening of a 
preselected configuration, and supported for angu- 
lar displacement between a first position adjacent 

40 to said hand-grip, and a second position angularly 
displaced from said first position; 

H. latching means for restraining said grid means 
against angular displacement between said first and 
second positions; 

45 I. locking means receivable in said opening for releas- 
ably uniting said grid means with a foot of the crew- 
man. 

2. The actuator of claim I wherein said latching 
means includes: 

50 A. a spring-loaded projection supported for pivotal 
displacement from coaxial alignment with said 
shaft into an overlying relationship with said grid 
means when the grid means is in said first position; 
and 

55 B. a spring-loaded protuberance projected from said 
grid means, and means defining a detent for receiv- 
ing said spring-loaded protuberance when said grid 
is in said second position. 

3. The actuator of claim 1 wherein the locking means 

60 includes a plurality of superimposed plates supported 

for mutual rotation, selected plates being configured to 
be received within said opening, and means for cou- 
pling said plates with a shoe worn upon the foot of the 
crewman. 

65 4. The actuator of claim 2 wherein said opening and 

said plates are of a triangular configuration. 

* * * * * 




